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??t[ps]????????(= 2   1)[nm]??????


































????????????? !probe?? 2???????????????? !pump1?
!pump2????????
!idler = !pump1 + !pump2   !probe (2.2)
??????? !idler??????????????????????








????????? !probe???????????? !pump?????? 2?????
??????????????????????????????? !idler???????
???????????


































































































































??????????????????????????????????? t=D = !?
????????????????????






















??? v(t)? U(0; t=D)??????
9
?????????????????????? u(0; t) = A exp( t2=2T02)???


























??????????? I(t) = jv(t)2j?
I(t) = A2 exp( t2=T02) (2.17)




??????????????? (t)????? !(t)?????? ??? l???
P (t)???????
(t) = 2P (t)l (2.18)
!(t) =   @
@t











































































































????? 2????????D??? 3.1?????? [21]?




???  = 1550nm???????c = 3  108m/s????????????????
????????????????????? 21.7ps2/km?????????????
????????????????????????????? 2km????????











????????????? 16bit???????? 10bpsRZ(Return to Zero)-OOK(On-









???????? [22]?? 3.4? NRZ-OOK?????????????
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????? 10Gbps RZ-DPSK(Diﬀerential Phase Shift Keying)???????DPSK??
????? 3.5????
0 0 01 1
1 0 0 01 1
































t = (2DL+D0L0) (3.2)
???????????????????????????????































!ch1 < !ch2 < !ch3????????? ! = j!ch1   !ch2j = j!ch2   !ch3j???. ch1?




!0ch1 = 2!pump   (!ch2   !)
!0ch2 = 2!pump   !ch2 (4.1)
































































????? ch1 < ch2 < ch3?????????????????  = jch1   ch2j =
jch2   ch3j???? ch2???? ch1 = ch2   ?ch3 = ch2 + ????????
???????????????? 2???????????????????????
????????????????????
tch1 = 2DLjch2    pumpj
tch2 = 2DLjch2  pumpj (4.2)













(tch) = 2DL (4.3)











?????? 10Gbps RZ(Return to Zero)-OOK(On-Oﬀ Keying)???????????
????????????????????????????????????? [26]?



























































?? signal = 1554:13nm? control = 1550:12nm????????? (LD)?????






??? 10Gbps???????????????????? 10Gbps RZ-DPSK?????
????????????????????? 231   1???????????????




























































































































































































































































































































































































































? 5.1: ???? BIAS? GAIN









???????????????? 5.17???? 2???????? 5.18???? 3??





















































































































































































































?????????? +5nm????????????? signal = 1549:32nm???
?????? signal = 1551:73nm????10Gbps RZ-DPSK????????????






























?????????? 320m????????  0:06ps/nm/km?????? 1553nm??
??????? 1nm???????????????????????????????
??????????????????????????? 5.23????










?????????? 0signal = 1554:13nm????????????????????
???? 1545.8nm???????????????????????????????















































































































































































































































































































































Wavelength Division Multiplex)?????????? 100GHz???????? 0.8nm?
?????3??????????? 3nm?????????????????????
42
???????????????????????ch1 = 1553:33nm?ch2 = 1554:13nm?



















































































































































































































? 6.9: ??????????? (ch3)
47
???????????????????????????????????????
?????? 6.10? ch1?? 6.11? ch2?? 6.12? ch3???????????????
???????????????????????????????? ch1??????
0.3dB?ch2?????? 0.9dB?ch3?????? 0.4dB??????????????































































































































































































































































0ch1 = 1557:98nm?0ch2 = 1557:36nm?0ch3 = 1556:56nm ????????????
52
???????????????????????????????????????




ch1 1546.92 1557.98 11.16
ch2 1547.72 1557.36 9.64






????????????????? 6.2???????? 3???? 9???????
??????????
? 6.2: ???????? EDFA????
EDFAin=14.0[dBm] 19.0[dBm] 24.0[dBm]
EDFAsig=0.0[dBm] ? 6.19(a) ? 6.18 ? 6.19(b)
5.0[dBm] ? 6.19(c) ? 6.19(d) ? 6.19(e)
10.0[dBm] ? 6.19(f) ? 6.19(g) ? 6.19(h)
???????????????????????????????????????























































































? 6.18?? 6.19?????????????????? 6.18???????????
????????????????????????????????????????















?????????????????????? 6.21? ch1?? 6.22? ch2?? 6.23?





























































































































































?????? 10Gbps RZ-DPSK????? 3????????????????????
????????????????????????????????????????

























































? 6.26: ?????????????????? (ch1)
20ps/div
(a)????










? 6.27: ?????????????????? (ch2)
20ps/div
(a)????










? 6.28: ?????????????????? (ch3)
59
???????????????????????????????????????








































????????? 6.30? ch1?? 6.31? ch2?? 6.32? ch3???????????
????????????????????????????????????????
6.26(ch1)?? 6.27(ch2)?? 6.28(ch3)???????????????????????































































































??? ch1????????????? 1.8dB????????????????? 0.2dB
????? 2.0dB?????????????????????????? ch2????


































































































? 5??? 10Gbps RZ-DPSK??????????????????????? (?

























































































? 6??? 10Gbps RZ-DPSK????? 3????????????????????
??????????? (? 6.1)?????????????? (? 6.2)????????



























??????? 1550.93nm? 1554.11nm?????????????? 3dB?????












??? n????????????? 3????? 2?????????????? 1?
?????????????n?????????? 1???????????????
????????? n  3???
nC3  3C2 = n  (n  1)  (n  2)




n(n  1)(n  2) (7.1)
???????????? 2?????? 1????????????????????
???????????????????????????????? 1???????
?????????????????? n  2???
nP2 = n(n  1) (7.2)
????????? 1??????????????????????????????
????????
0 (n = 1) (7.3)
2 (n = 2) (7.4)
1
2n
2(n  1) (n  3) (7.5)
????????????????? 3???????????? 1?????????

















































? 5??? 6????????????????????????? 10Gbps RZ-DPSK
























































































































































????? 10Gbps RZ-DPSK?????????????? 3??????????
???????????????????????????????????????
???????????????????????????????????? 10Gbps
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